We have studied the effects of OLTs and OADMs in WDM optical 
INTRODUCTION
Wavelength Division Multiplexing (WDM) provides capability of building a large network of high capacity. Fig-1 shows an all-optical network employing wavelength routing, consisting of optical router nodes interconnected by optical links. Each link is a bidirectional consists of two unidirectional links. But two light paths can't posses same wavelength within a single link. If there are Λ wavelengths on each link, hence Λ independent switches required per each node for each light path. Each switch is having ∆ input and ∆ output ports. In an all-optical network there is no necessity of optical to electrical conversion and vice-versa. In a WDM network these nodes are act like a source or sink of light paths. More theoretical studies of these networks appear in [3] , [4] .
In the network as shown in fig-1 , connections arrive and terminate at random. And each connection requires a path from source node to destination node with a specific wavelength. The assigned wavelength must remain same throughout the path. A connection request from node A to C is assigned wavelength λ 1 and an another request from C to E, which uses a different path is assigned same wavelength λ 1, but the request from B to D, that interferes the path from A to C and from C to E is assigned another wavelength λ 2. Several routing and wavelength assignments are considered in [5] - [7] .
Fig-1: A Simple WDM network
Related works to determine the number of wavelengths and IP router ports required to support a specific traffic has been analyzed [8] .
We'll take a network where traffic must be routed from source to destination node on a single light path. In this paper we have presented an analytical method to calculate number of wavelengths required for an all-optical network. In section 2, we present an all-optical WDM network and calculated the wavelength requirements in case of even number of nodes in section 2.1 and odd number of nodes in section 2.2. The results are compared between themselves in section 3 and final conclusion is presented in section 4. The number of wavelengths required is obtained from following analysis.
ALL-OPTICAL ARCHITECTURE

Consider N=even. [8]
Start with 2 nodes on the ring. The light path needs one wavelength.
Let k is the number of nodes present currently in the ring.
Fig-3: all-optical network for k=2
Add two nodes to the ring till k<=N-2. And add two new nodes diametrically which divide the ring symmetrically and each contains k/2 number of old nodes. Fig-4 : all-optical network for k=2 and N=4.
In one half each node creates a light path to each of the new nodes. This requires one wavelength by reusing the wavelength. Hence a total of k/2 wavelengths are required. In the other half same k/2 wavelengths are required. And two new nodes require one wavelength to set up a light path between them. So total (k/2)+1 new wavelengths are required, as shown in figure below for k=4 and again two new nodes are added, so that N=6. 
Consider N=Odd.
Start for N=3 and add 2 nodes each time. As shown in figure for 3 nodes only 1 wavelength is required for wavelength assignment. Now on adding two more nodes there is requirement of 2 more wavelengths.For doing N=5, 7 and so on the net increase in Wavelengths is .
And k= 
PERFORMANCE ANALYSIS
The results of section 2.1 and 2.2 from [8] are the number of wavelengths required to honor a fixed amount of traffic "t".
This result of all-optical network is most cost effective among other network architectures like PPWDM ring, HUB ring etc.
In order to set up an all-optical network for a service provider, number of routing nodes has to be defined by the intermediated destinations as well as the source and final destination. Hence we have here studied the performance of the network with even and odd number of nodes, by comparing eq-(1) and eq-(2) based on least number of wavelength requirements.
Assume the total traffic/load offered to the network t=5 E. N=Even  Wavelengths  N=Odd Wavelengths  2  5  3  3  4  6  5  6  6  6  7  6  8  10  9  10  10  15  11  15  12  21  13  21  14  28  15  28  16  36  17  36  18  45  19  45  20  55  21  55  22  66  23  66 We observed from the above table that, there is no requirement of additional wavelengths when a service provider deploys one more node from earlier existing even nodes. Where as a significant additional requirement of wavelengths occur when the service provider deploys one more node from its existing odd nodes. Each time when a new node is added to existing odd nodes, the rate of increase in wavelength requirement is a gradual fall.
The plots of rate of increase in wavelengths for even and odd number of nodes are drawn. From the plots of Fig: 7 and Fig: 8 , rate of increase in wavelength remains same in both cases. That is there is no additional cost requirement for an additional node from even to odd except equipmental cost. 
